considering the occurrence of both stable carbon and bromine isotopes:
where A is the relative abundance of the j th EDB isotopologue containing a 13 C out of a total of two 97 carbon atoms and b 81 Br out of a total of two bromine atoms. X and Y are the abundance of heavy 98 carbon and bromine isotopes, respectively.
99
Position specific fractionation factors for the j th EDB isotopologue can be calculated according to 100 the corresponding apparent kinetic isotope effect (AKIE) derived from the observed bulk 101 enrichment factors: isotopologues.The concentration change of the j th isotopologue of EDB is described as:
The total concentration of EDB can be obtained by summing the concentrations of each 131 isotopologue:
where C tot is the total concentration of EDB, C j is the concentration of the j th isotopologue and m is 134 the total number of EDB isotopologues.
135
The concentration of each isotopologue is used to calculate stable carbon and bromine isotope ratios
136
by considering the total number of heavy and light isotopes [14] and are expressed as: The concentration of the isotopologues of the parent compound (P), the intermediate (I) and the end 158 product (E) are described: Fig. 1 ) are shown together with the reported experimental data (symbols in Fig. 1) . A first-
197
order kinetic (k=0.9 h -1 ) is used to describe the concentration variation of EDB during 198 dibromoelimination by Zn(0) (Fig. 1a) , where the concentration decreases down to 4.3% of the We use a first-order kinetics (k=0.0125 h -1 ) to describe the concentration change during the 11.6‰ to 93.8‰, and the bromine isotope fractionation occurs in a range between 0.4‰ and 4.3‰.
227
The biotic S N 2 reaction of EDB is described by a Michaelis-Menten kinetics with maximum
229 evaluated based on the observed concentration data (Fig. 2c) experimental studies, the CSIA approach has been mainly focusing on the parent compound.
256
However, stable isotope analysis of reaction products can also be very informative about the isotope ratios for such a parallel reaction system. We assume that the two reactions follow a first- dual-isotope trends of EDB degradation when one reaction pathway occurs exclusively (i.e., 100% 434 dehydrobromination and 100% S N 2 reaction, respectively). 435 436
